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ABSTRACT

The problem involved in this investigation was that
of‘determining the effect of environmental factors upon
the germination of twelve species of weed seeds.

The seeds were harvested, divided into three groups
designated as Groups I, IT and III, and stored under dif-
ferent environmental conditions. Group I, a temperature
control group, was stored under conditions of normal
temperature, Group II under continued cold end Group IIT
was subjected to intermittent freezing and thawing. A
small fourth group, consisting of seeds of Species
which failed to germinate or showed low percentages of
germination in earlier tests was subjected to scarifica-
tion. These seeds were taken from Group I.

Plantings of seeds of Groups I, II and III were made
monthly from September to June, exclusive of December, in
speclially prepared sterile soil. Irregular plantings of
Group IV were made in April, May, and Junes .

Upon germinating it was found that the per cent of
combihed germinations of all seeds in Groups Lok sand
IIT was 6.7, 9.7, and 11.5 per cent, respectively.
Indications were that the increased germination percent-
age of Groups IT an& ITT was not due to greater germina-

tions in one or two species alone, for it was found that



75 per cent of all species had the greatest number of seeds
germinating in Groups II and III. The per cent of germi-
nation in Groups I, II, and III was very low in October,
immediately following harvest. The per cent of germination
was greatest in Groups I, II and III during the fall and

spring months. Scarification of the seed coats seemed to

hasten the germination of some seeds while it had but

little effect on others.



INTRODUCTION

Various investigations pertaining to the germination,
viability, dormancy and rest periods of seeds have been
made. Seed testing hés become mn important work of state
and federal agricultural experimental stations. Numerous
studies have been made coﬁcerning the effect of storage
upon seeds of various plants such as ornamentals, vege-
Tables, conifers, cereals and aquatic plants. Crocker
(1938), gives an extensive Teview of the literature per-
taining to longevity and germination of seeds, changes
involved in the degeneration of seeds with age, and the

'effect of storage conditions upon their rate of degenera-
tion. He cites many records of the life-span of seeds of
wild plants in herbaria and seed cupboards, seeds of cul-
tivated plants in storage, and seeds in soil. According
to Crocker, some seeds lose their vitality in a very
short time if they are kept in open air after harvest.
Jones (1920) observed-in his study, that  the seeds of the
river maple, which have a water content of about 58 per
cent when they fall from the tree, are killed when the
moisture content reaches 30 to 34 LET Ceht. -With a high
temperature this death point might be reached in six

days, but he found that the seeds would retain their -



full vitallity for 102 days when stored in a closed vessel
over water at the freezing point if the carbon dioxide
accumulation was prevented. He also found that seeds of
the fall fruiting sugar maple could withstand complete
drying and responded best to three months low temperature
stratification. Duvel (1905) found that wild rice seeds
lose their vitality if théy are allowed to dry in the air
for even a few days, but that they retain it until spring
if stored in water at freezing temperature. Seeds of the
wild rice are dormant when mature, and storage in water
near the freezing point after-ripens them as well as
maintains their vitality. Nakajima (1925) obsérved that
seeds of the willows lost thelr vitality quickly when
exposed to the air, but retained 1t much better in closed
tubes over a solution of 50 per cent by volume of sul-
‘phuric aeid in water.

These numerous investigations indicate that the
type or method of storage affects the germination of seeds.
The purpose of this investigation was to qetermine the
effect of conditioned storage, namely: normal temperature, -
continued cold, imtermittent freezing and thawing, and
scarification upon the germination of twelve species of

weed seeds.



RELATED STUDIES

Fawcett (1908) made an extensive study upon the germi-
nation of seeds. He used fifty-two different species of
weed seeds which were collected in September, Ocﬁober, and
November, threshed and placed in paper envelopes. Fifty
Seeds of each sample were planted in sand each month from
November until May. The effects of freezing and thawing
upon seeds was bbtained by piacing the seeds in sacks
inside a thin wooden box. The box was then buried in the
ground, out of doors, with only a thin layer of the top
of the box exposed. The seeds were removed in April and
planted by the side of control seeds that had been indoors
all winter. Fawcett found that the general effect of ex-
posing seeds to freezing and thawing was both to increase
the percentage of germination and to shorten the period of
time between the planting and the first germination. He
also concluded that there were two natural periods for
the best germination of seeds: the fall a@d the spring.
His entire test experiment shows a very low average per
cent of germination.

Blake (1936) collected seeds of several common Spec-
ies of préirie plants each fall during a four year period
and tested their wviability and germination by plantimg in

the soil, usually in the greenhouse. She concluded that:




(1) germination fluctuated from month to month for any
single lot of seeds of these plants; (2) there was a gene-
ral tendency to yield maximum germinations in the spring
and in the fall; (3) germination immediately after harvest
was usually very low; (4) seeds which had been exposed

in a dry condition to freezing temperatures for several
weeks had a somewhat highér percentage of germination

than those seeds which had been kept for the same length
of time at room temperatures; (5) the largest number of
seedlings of a given species usually appeared in practical-

ly the same number of days from both frozen and unfrozen

seeds.




MATERTALS AND METHODS

The plants used in this investigation were twelve
specles of common weeds collected in Butlef County, Kansas,
during the late summer and fall of 1940. These plants
with other informational data are listed in Table I.

The nomenclature used is according to that given by
Rydberg (1932). Data on life duration, habitat,'flower-
ing time, and distribution in Xensas is that as given by
Gates (1932, 1940).

From Table I it is readily observed that the habi-
tats vary from cultivated soils to prairie sod. The
time of flowering and seed production and ripening also

vary. Some plants, Oenothera migssouriensis, flowered

only in the late spring and the seed soon matured.

Others, Pentstemon Digitalis, flowered in the spring and

early summer but the seed did not ripen until fall.

Hibiscus Trionum flowered and produced mabture seeds

throughout the summer and fall while Chenopodium album

flowered and produced seeds only in late summer and fall.
The so0il for the germination experiments was com-
DOsed of one part garden soil made sterile by two sepa-
rate heatings one week apart, one part sand and one part
beat moss. The sterile soil and sand were sifted to

produce a uniform texture and then were thoroughly mixed

Ut



TABLE I

Scientific 1Mara.eu, Life Duratlons, Habitats, Flowering

Tlmes, Distribution in Kansas, and Collection

Dates of Plants Used

Life* Flowering Distri- Collect.
Plant Duration Habitat Time bution Date

QOenothera Rocky May to Bast
missouriensis Sims i prairies July two-

thirds 8=-11-40
Convolvulus Cultiva- Iliay to Through-
arvensis L. P ted-waste Septe. out 9- 5-40
Physalis High Apr.to
lobata Torr. A plains August  West 8=23%=40
Hibiscus Wasteland Aug.to East
Trionum L. A Fields Sept. three-

quarters 8-23%-40
Amaranthus Wasteland Summer Through=-
retroflexus L. A Fields Fall out 8=23-40
Abutilon Aug.to  FEast
Theophrasti Medic. A Wasteland October half 8- 1-40
Silda Wasteland Bast
gpinosa L. A Fields Summer half 9~ 5-40
Helianthus Fields June to Through-
annuus L. n Roadside October out 9-28-40
Pentstemon
Digitalis Sod May and East
(Sweet ) Nutt. P prairie June Half 8-11-40
Solanum Flains May to  Through-
Tostratum Dunal A prairies Sept. out 8§-23=40
Chenopodium Wasteland Summer  East
ambrosioides L. A Thickets Fall half 9-28-40
Chenopodiun Wasteland Summer Through-
album L. A Fields Fall out 10- 1-40

* A-annual; P-perennial




with the peat moss. This soil mixture was stored in the
basement and used for all germination tests.

After the seeds were gathered and threshed they were
carefully checked and all those of probable low quality
were discarded. One thousand seeds of each species of
plant were placed in three airtight containers (bottles)
_and properly labeled. This made three groups composed of
twelve bottles each. Group I was used as the control ser-
ies and was stored in the basement where the temperature
ranged from sixty to seventy degrees Fahrenheit. Group
II was stored in the refrigerator at temperatuxe of
thirty-eight degrees Fahrenheit. The third group was
placed in the freezing compartment of the refrigeratdr
where the temperature was ten degrees Fahrenheit. Groups
I and II were left in their respective storage places
throughout the entire experiment but Group IIT was arbi-
trarily removed and replaced at intervals of one, two,
three, or four weeks. At no time did Group III remain
longer than four weeks either out of or in the freezing
compartmente.

To these three groups might be added a fourth group
derived from the control seeds and consisting of scari-
fied seeds of those species that showed low germinations
or failed to germinate in earlier test plantings of

Groups, I, i, end Ill.



All germination tests were carried on in the basement.
Each‘month from September to June, exckusive of December,
seeds of each of the twelve svecies were planted in lots
of 100 in perforated, paraftin paper baking cups. The
cups were then placed in definite order in a bed of wet
sand and Kept as near as possible under uniform conditions.
Special effort was made to record dally observations during
the first days of each planting. No plantings were dis-
carded until the last of lay. The May planting was ob-
served only eight days and the June planting fifteen dayé.
The first planting in September consisted only of the con-
trols since there had not been sufficient time for the
refrigeration or freezing and thawing. The first control

planting of Chenopodium ambrosioides was made in October.

First plantings of Groups II and III of the sanme species
were made in November.

During the experiment, twenty-five plantings were
made of each of the twelve species of seeds stored in
Groups I, ITI, and III. Nine of these plantings were from
Group I and eight each from Groups II and III.

Irregular plantings were made of Group IV in April,

May and June. Amaranthus retroflexus, Chenovodium album,

Chenopodium ambrosioides and Convolvulus arvensis because

-0f low germinations im earlier tests were subjected to
scarification of the seed-coat for effect upon germina-

tion. Physalis lobata and Helianthus amnuus having




not germinated under any conditions were subjected to
scarification for the same reason. Seeds were scarified
by rubbing lightly between two sheets of sandpaper. Al-'
though care was used in the scarifying process, no doubt
some of the embryos in the smaller seecds were injured

enough to interfere with germination.



OBSERVATIONS AND RESULTS

Observations and results obtained from nine monthly
plantings of seeds were tabulated in Tables Il to - XIVand,
shown graphically in Figures 1 to 10.

The term maximunm gerrination was determined by the

greatest number of germinations of a single day.

Qenothera missouriensis

A study of Table II shows that Oenothera

missouriensis had a very low vercentage of germination

in all three groups. Four of the nine plantings, those
for September, January, April and May yielded no germina-
tions. The greatest number of germinations for a single
planting was six and they were found in Group I for June.
There seemed to be no best natural period for seed ger-
mination in this species. Figure 1 shows a small peak

Of germination in June for Group I, and one in November

for Gronp: I1,

The combined germinations of all seeds in each of
the three groups were as follows: Group I, 1.2 per cent;

Group II, 0.625 per cent; and Group III, 0.375 per cent.

10
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TABLE I

Cermination Data of Oenothera missouriensis

Number Ne. ofidays unbil MNo. Per cent

'Planting Storage seeds fipst maximum sSeeds . Seeds

date group planted germination geri. germ.
Sept. 21 i 100 - - 0 0
Oct. 5 i 100 13 aliz) 2 2
' Tl 100 - - 0 0
B 100 5 5 il; i
Nov. 10 i 100 23 23 Ak il
i 100 g ‘ o* 4 4
Sl 100 21 21 ik i
AR=bagis st il 100 - - 0 0
i 100 - - 0 0
AEILIE 100 - —_ 0 0
Heb. 2 aF 100 97 97 2 2
5T 100 86 36 ils all
ALIEAY 100 - - 0 0
Mar. 15 Al 100 - - 0 0
TT 100 - - 0 0
AL 100 8 8 it at
finps 15 I 100 o - 0 0
1T 100 - - 0 0
2LaLin 100 - - 0 0
May 25 i 100 - = 0 0
EE TLEIOE - - 0 0
AENESE 100 - - 0 0
June 8 3t 100 7 7 6 )
A 100 - — 0 0
ARSI 100 - - 0 0

Total I 900 - - 1 Af el

II 800 S — 5 0625
AL 800 - - 5] s o0

* @ - no maximum germination appeared.

1.2
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Conveolvulus arvensis

A study of Table III shows that Convolvulus arvensis

during the nine months of observation, yielded its great-
est number of gerﬁinations at definite pericds. The
peak of germination for Group I as shown in Figure 2 was
in Oetober, for Group L 1t was in May and for Group III
there were two peaks, one in November and one in lay.
Twelve of the nineteen maximum germinations were on
the same date as the first germination. 8ix plantings
produced no maximum germinations. -
The per cent of combined germinations of all seeds
in Group I was 4.9 per cent, for those in Group IT it

was 6.9 per cent and for those in Group III it was 9.6

per cent.
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TABLE III

Germimation Data of Convolvulus arvensis

o Number ~No. of days until = No. ‘Per cent .
Planting Storage seeds Tirst maximum Seeds seeds
date group planted germination germ, germ.
Sept. 21 A5 100 L2 129 ik 1
Octh. 5 I 100 13 5 i1 .17
IT 100 5 5 ne o1k
AEI LoD 21 o* 7 7
Nowv. 10 £ 100 3 A5 4 4
1 100 14 14 5 2
TR 100 15 69 2 ai
dan, w5 1 100 14 & 7 9,
ek 100 b & 5 9
TLE 100 b 25 T 0
Feb. 2 Teipn 100 15 S 4 4
Ir 100 4 o T T
Lk 100 4 e 7 7
Mar, 15 i L0 8 8] 5 )
{ET 100 o 8 J/ 7
LT 100 3 8 T 7
ADPe L5 i 100 b 6 i 1
I 100 5 3 11 115
TET 100 13 il Al 1L
May 25 i 100 5 ) 4 4
Tr 100 5 5 14 14
IIT 100 5 5 11 ZhIE
June 8 i 100 6 6 i al
S 100 9 9 7 ]
ILT 100 4 7 10 10
Total 2k 900 - - 44 4.9
I 300 - - 55 b9
T 800 - -= Ji 9.6

* © - no maximum germination present.

15
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Hibiscus Trionunm

A study of Table IV shows that Hibiscus Trionum germi-

nated better than most seeds in this investigation. Two
peaks in germination developed in each of the three groupé.
Those in Group I were in September and February,-liarch.
Those of Group II were in January and lMay and thoses of
Group III were in November - January and lay. Figure 3
shows the same facts in graph form.

In eleven of the twenty-two cases the maximum germi-
nation took place on the date of the first germination.

The per cent of combined germination of all seeds in
Group I was 26.6 per cent, for all seeds in Group II it
was 29.9 per cent and for all seeds in Group III it was

36.3% per cent.
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TABLE IV

Germination Data of Hibiscus Trionum

Number No. of days until No. For centss

Ro—
— —

Planting Storage Seeds first maximum seeds seeds
date group Planted germination germ. germ.
Sept.2l T T O0S 9 @ 28 28
Gat, 5 N 100 s 13 2 2
] . LE 100 21 21 T 1
ELT 100 21 G 6 6
Nov. 10 13 100 13 1 7 Al 16
11 100 14 6 30 30
1ET 180 15 L5 50 50
Jan, 5 I 100 1% : bk 43 43
IT 100 6 1 L) 23
LT E 100 6 e 50 50
Feb. 2 I 100 4 o 55 25
I 100 4 o] 41 ; 41
ET 100 4 o 54 37
Mar. 15 i 100 8 8 55 55
Adn 100 o} 20 43 43
TIT 100 o] 15 29 29
Anri- 13 i 100 ) 1% 2] 2l
T 100 % 6 22 22
T 100 10 10 47 479
May 25 AL 100 5 7 21 21
1L 100 5 5 A 44
T 100 5 5 58 58
June 8§ I 100 6 6 6 6
IRIE 100 6 6 2 >
T FE 100 6 7 4 4
Total i 900 - - 247 26.6
IT 800 - - 255 29.9
L 800 - ' - 291 3643

* 0 - no maximum germination present.

18




13

Amaranthus rectroflexus

In Table V it is noted that Amaranthus retroflexus

seerted to have at least two natural periods for germina-
tion. PFigure 4 pictures two peaks of germination in each
of the three groups. In Group I the veaks are shown in
February and May. In Group II they appear in November
and April while those in Group III are found in November
and Marech and June.

In seventeen of the twenty-five plantings the maxi-
mum or greatest germination was on the date of the first
germination. |

The per cent of combined germination of all seeds
in Group I was 7.3 per cent; for all seeds in Group II
it was 9.7 per cent, and for all seeds in Group III it

was 6.6 per cent,.

PORTER LIBRARY
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TAELT 7

Germination Data of Amaranthus retroflexus

Number No. of days until No. Per cent

Planting Storage seeds first maXimum sSeeds seeds
date group planted germination Zerm, gertil.
Sept.2l T 100 5 155 Ak 1
ek a5 Al 100 124 124 4 4
LT 100 14 103 / T
955 Bl 100 93 : 98 i Al
Nov., 10 I 100 67 67 3 3
Tl 100 58 53 1LY 16
iE 100 57 57 o] o]
Jemsiiin I 100 25 25 4 4
B 100 A o 15 17
I 100 o AR b o
Feb. .2 I 100 o o .20 20
AE3E 100 o 3 o o
JET TO0e 93 935 2 &
Mar. 15 i 100 1ic) 1Y 10 10
i 100 15 150 7 7
T 100 8 15 9 7
AT, 135 d 100 b 15 i i
ABAE 100 4 13 12 - i2
THE 100 10 10 b 6
May 25 1 100 b 5 11 1.1
T 100 5 5 5 2
LEE 100 5 5 10 10
June 8 iF 100 6 6 6 6
T 100 7 9 3 8
III 100 b 7 A3 150
Total Tt 900g - - 66 7-3
TT 800 - - 70 Gl
TIT 800 - - 53 6.6
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Abutilon Theophrasti

Germinational data for Abutilon Theophrasti are found

in Table VI. Since Group I had no plantings made for the
months of April, lMay, and June the results and observa-
tions are not complete for that group.

A study of Figure 5 makes plain the fact that germi-

=

mation was low in September and October. }o‘peaks of
germination appeared in any of the groups in the fall or
winter months. Group II showed one peak in May and Group
III one peak in June. ¢

In fourteen of the maximum germinations occurring,
the maximum germinations were first germinations. ZFour
plantings which germinated produced no maximum germina-
tions.

The per cent of combined germinations for all seeds

in Groups I, IE, snd IIT was l.3, 1.4, and 9.7 per cent,

respectively.
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TABLE VI

Germination Data of Abutilon Theovhrasti

Number No. of days until No. Per cent

Planting Storage seeds first maximum seeds seeds
date group planted germination germ. germ,
Sept.2l i 100 - - 0 0.
Gets 55 L 100 6 o* 2 2
IE 100 - - 0. 0
ieE L 1 E e RS 423 il 1
Nov. 10 T 100 62 62 2 2
L 100 132 152 i 1
LI 100 62 317 5 5
Jenm, 5 I 100 74 ) 3 5)
Al 100 a7 14 il iL
B 100 b 6 ‘ b b
Feabe - 2 T 100 21 3 2 2
Lk 100 8 G & 2
A 100 4 4 5 2
Mars 15 J 100 9 % 1 e
1L 100 g 8 2 2
LT 100 8 8 5 5
X o seeds planted
ApTeids I1 100 - - 0 0
AR 100 10 10 9 9
T No seeds planted )
May 25 IT 100 5 5 & =
' ETT 100 5 5 18 138
i No seeds planted :
June 8 Sann 100 15 15 HE 1
: LLT 100 4 4 iy 25
Total it 600 55 - - 8 Lwid
EL 300 - - 11 l.4
I1X 800 - e 14 25

* © - no maximun germination present.
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Sida spinosa

From a study of Table VII it i1s noted that of all

seeds planted Sida spinosa produced the greatest percent-

age of germination.with well developed peaks. Figure 6
shows that two peaks in germination developed in each of
the three groups. In Groﬁp I the peaks appeared in Jan-
uary and May. In Group II they appeared in November,
January and March and June, while in Group III they were
found in November and April.

Thirteen of the eighteen maximum germinations were
on the first germination date. Germinations in six of the
plantings failed to ﬁroduce maximum germinations.

The per cent of combined germinations for all seeds
in Group I was 16.2 per cent, for all seeds in Group II
it was 34.3 per cent and for all seeds inm Group III it

was 41 per cent.
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TABLE VIT

Germination Data of Sida spinosa

Number No. of days until ©No. Per cent
Planting Storage seeds first maximum Seeds seeds
date . Broup planted germination germ. Sern.
Sept.21 T 100 28 28 8 8
Dete 5 &L W00 124 - 2 2
5 E1E 100 - - 0 0
TiT 10055 21 & 2 2
Nov. 10 I 100 4.4 ] 5 5
A 100 14 104 56 56
ATEE 100 gl 104 48 48
Jan.: 5 I 100 d5 e 25 25
JEF 100 1E 43 5e 5
IET 100 b 43 4l 41
Feb. 2 7 D 4 8 8
EE 100 4 4 20 20
A BA T 100 4 & 48 43
Mar. 15 it 100 9 9 1.5 15
SEIE 100 8 8 a1 s
S B A E 100 o] 15 50 50
Apr. 13 I 100 i 6 22 22
20 LO0 3 '3 26 26
LT 100 10 10 62" 02
May 25 e 00 5 5 40 40
Ak 100 = D 35 35
TIL 100 o) 5 44 44
June 8 i 100 b 6 21 21
: i 100 4 4 49 49
ABIEIE 100 4 4 99 33
Total iE 900 - C - 146 16.2
TT 9 800 24 - 275 34,3
LET 800 - - 328 41.0

* 8 - no maximum germination present.
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Helianthus annuus ylelded no germinations in all test

plaﬂtings. Here was a strange situation; even though all
test plantings of all four groups of seeds had no germina-
tions, seeds that were spilled on the ground during the
process of‘threshing in September gefminated abuﬁdantly

the following spring.

Pentstemon Digitalis

It was found that Pentstemon Digitalis varied greatly

in its germinative ability. Figure 7 givesa very vivid
graph picture of.the variation. The graph shows that all
three groups had favorable months for germination. For
Group I the favorable months were September and January,
while October, February and April seemed most favorable
in Group II. Group IIT had but one peak and that was in
January.

Twelve of the sixteen maximum germinations were first
germinations. Germinations in three of the plantings
took place with no maiimum germination appearing.

Freezing and thawing had an unfavorable effect on

Pentstemon Digitalis for the lowest number of germinations

were found in Group III. Germinations in Groups I, II and

III were 4.4, 4.7, and 2.7 per cent, respectively.,
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Number = No. of days until No. Per cent

Planting Storage seeds first maximum sSeeds seeds
date group vlanted germination gernm., SeTIm.
Sept.21 i 100 50 o 3 s
Oct. 5 I 100 5 5 4 4
ARIE 100 14 14 8 o
SRR 106, 5 5 2 2
Nov. 10 1 100 55 55 1 Ak
Lt 100 5% 95 5 9
TS 100 41 92 =) 5
Jans e 5 T 100 23 25 10 10
: 35 8 100 2% 25 gl T
TLERE 100 25 23 7 1
Feb, 2 I 100 L5 15 2 2
B0 100 21 59 o} o}
111 100 26 40 4 4
Mer. 15 i 100 15 8] b 6
HHEIG 100 - - 0 0
LLL 100 20 e 4 4
Apz. 13 A 100 22 22 a2 1
I 100 13 26 i1 i 2
ARAETE 100 54 54 2 2
May 25 ot 100 - - 0 0
AL 100 - - 0 0
AT3E 100 - - 0 0
June 4 A 100 L2 12 1 il
1T 100 - —— 0 0
Ll 100 - - 0 0
Total I g00 - - 4.0 4.4
gr 800 - - 50 4.7
LIT 800 - i 22 et]

*¥ & - no maximum germination preseatb.
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Solanum rostratun

From a study of Table IX it is noted that Solanum
rostratum resnonded with a very low percentage of germi-
nation especially in Groups I and III. w%With this low
germination there were indications of peaks as may be
observed in Figure 8. For Group I these peaks appeared
in November and lMarch, for Group II in qanuary and March,
and for Group III in October and March.

Seven, or all of the maximum germinations, were first
germinations. There was one planting with no maximum
germination present.

The per cent of combined germinations for all seeds
in Groups I, II, and III was 0.66, 2.25, and 0.275 per

cent, respectively.
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TABLE IX

Germination Data of Solanum rostratum Dunsal

Number No. of days until No. Per cent
Planting Storage seeds first naximum seeds seeds
date group planted germination £erm. gern.
Sept.21 iL 100 - - 0 0
Qetbsiiish L 100 5 5 5 ik
TE 100 - - 0 0
LIT 100 21 el 1 2
Nov. 10 T4 100 67 67 4 4
ALAR 100 66 66 2 2
L 100 - - 0 0
Jan. 5 7 100 o - 0 0
ALk 100 25 23 4 4
LET 100 - - 0 0
Febe "2 il 100 - —- 0 0
IT 100 - - 0 0
1Th 100 . - 0 0
Mar. 15 I 100 9 9 X1 1L
THIE 100 2L 21 1.2 12
LT 100 20 &% -2 2
Aprs 15 - 100 - - 0 0
ARIE 100 — et 0 0
AR 100 - - 0 0
May 25 I 100 e — 0 0
L 100 - - 0 0
TET 100 - - 0 0
June 8 I 100 - - 0 0
Il 100 - - 0 0
EEL 100 - - 0 0
Total X 900 - - 6 0.66
e 800 - - 18 2veD
LT 800 - P 3 Qe

* @ - no maximum germination present.
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Chenopodium ambrosiocides

A study of the germination data of Chenopodium

ambrosioides in Table X shows that Group I had poor

germination in its series of plantings. Groups II and
ITI germinated much better than Group I as can be noted
from the given per cents.’

Figure 9 indicates no peaks in germination for Group
I but Groups II and III had peaks in each of the three
monfhs of January, March, and June.

Ten of the eleven maximum germinations were first
germinations. l

The per cent of combined germinations of all seeds

in Group I was 0.25 per cent, for all seeds in Group II

it was 7 per cent and for all seeds in Group III it was

7.8 per cent.
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Germination Data of Chenonodium ambrosioides

Number No. of days until No. Per cent
Planting Storage seeds Tfirst maximum Seeds seeds
date group planted germination germ. germ.
Oct.t 5 I 100 - - 0 0
aEaL No seeds planted
JEIEAE No seeds planted
Nov. 10 I 100 - - 0 0
3EIE LOORIEEE 92 92 1 .
JEIAlE 100 - - 0 0
Jan's 5 1l 100 i - 0 0
: ALIE 100 11 1435 23 23
LLE 100 11 AHE 28 28
Feb. 2 i 100 M E by e 1517 al 1
AL 100 26 26 2 e
LEE 100 - - : 0 0
Mar. 15 I 100 ilih L5 ; 1.
ALIE 100 21 21 5 5
AL 100 15 15 18 18
Apr. 13 i 100 - - 0 0
ITI 100 6 13 5) 5
1L 100 - - 0 0
May 25 I 100 - - 0 0
15T 100 - - 0 0
TTD 100 - - 0 0
June 8 T 100 o =2 0 0
K 100 b o ALl L5
ALALIE 100 1 7 9 9
Total T 800 . - e 2 25
IRIE 700 - : - 49 7.0
IIT 700 - == 55 7.6

56
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Chenopodium album

From a study of the germination data found in Table

XTI it is noted that Chenovodium album produced fewer

germinations than any other of the ten species germinating.
There seems t0 be no natural periods which favor germina-
tion. There was never more than one germination in any
6ne of the twenty-five plantings. This low percentage of
germinafion 1s shown in Figure 10.

The per cent of combined germinatibns for all seeds
in Group I was 0.375 per cent, for all seeds in Group II
it was 0.375 per cent, and for all seeds in‘Groﬁp B R

was 0,25 per cent.
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TAELE XI

Germination Data of Chenovodium album I..

Number No. of days until No., = Per cent

Planting Storage seeds first maximum Seeds seeds
date group planted germination germ, gern.

Bcha 5 S 100 - - 0 0
i1 100 21 21 i 1
ITT 100 21 25 ] L
Nov. 10 AL 100-, - - 0 0
i1 100 e - 0 0
T 100 - —— 0 0
Jan. 5 I 100 - - 0 0
15 100 - - 0 0
LIT 100 - - 0 0
Feb, 2 I 100 - - 0 0
A0 100 43 45 3 I
SEEAR 100 - - 0 0
Mar. 15 i 100 - - 0 0
TEl 100 - - 0 0
TIT 100 - e 0 0
Apr. 13 i 100 S 5 I 1
LT, 100 13 15 1 i
AR 100 - - 0 0
- May 25 T 100 5 5 it 1
TL 100 - - 0 0
AL = 109 - s 0 0
June & 3 100 6 6 i ik
A 100 - - 0 0
A 1 100 L 12 . 1

Total T <800 = - 5 2]

152 600 - - 2 375

EEE 800 - : —— 2 o2h

27
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The following table records the data on scarified and

normal seeds.

TABLE XTIT

Germination Data of Scarified and Normal Seeds

No. seeds
‘ in each
Name of Plant vlanting Aoril - May June
Amaranthus
retroflexus
Normal 100 7 5] 6
Scarified 100 25 0 26
Chenopodium album '
Normal 100 - 1 als
Scarified 100 - b 4
Chenopodium
ambrosioides :
Normal 100 — 0 0
Scarifried 100 - 0 L
Solanum
rostratum
ormal 100 - 0 0
Scarified 100 - 0 0
Helianthus
aonuus
Normal 100 - 0 0
Scarified 100 - 0 0
Convolvulus
arvensis
Normal 100 - e i
Scarified 100 - - 2.0

40
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A study of Table XII shows that Amaranthus retroflexus

had three test plantings, one each in April, lay and June.
In the April planting the scarified seed produced nearly
three and one-half times more germinations than the control.
The May plantimg produced no germinations with the écarified
seed but 26 per cent of the control germinated. The June
planting of scarified seed produced approximately four and

one-half times more germinations than the control.

Chenopodium album had two test plantings. The lay

 planting showed germinations of 1 and 6 per cent for the
control and the scarified seed respectively. The June

planting showed 1 and 4 per cent, respectively.

Chenopodium ambrosioides had no germinations in either

‘of the controls and only 1 per cent of germination of scari-

fied seed in the June planting.

Physalis lobata and Hellanthus annuus produced no

germinations in either controls or scarified seed.

Conwvolvulus arvensis was subjected to scarification

for the month of June. The scarified seed produced ten
times more germinations than the control. The germina-

tions were ten and one, respectively.



SUIMMARY AND CONCLUSIONS

The seeds from twelve common specles of weeds were col-
lected in the late summer angd early fall of 1940,
divided into three groups and placed under conditional
storage. Group I was stored under normal conditions,
Group II was subjected to continual cold, and Group III
was subjected to alteénate freezing and thawing.
Plamtings of the seeds were made monthly from Septem-
ber to June, exclusive of December. Seeds from six
species of plamts used which failgd to germinate or
which showed low percentages of germination in prev-
ious plantings were taken from the control group and
subjected to scarification. The total number of seeds
germinating in each of the thres groups is shown
graphically in Figure 11.

There, were 570 germinations from the 8500 seeds
planted in Group I, 771 germinations from the 7900
seeds planted in Group II, and 908 germinations from
the 7900 seeds planted in Group IIT. From these
figures it was found that Groups I, IT, and IIT géer-

fiinated 6.7, 9.7, and 11.5 per cent, respectively.

Not only was the combined germination of all species

greater in Groups II and III but the greatest germi-

nation for each of the ten species fell five times

42
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within Group III, two and one-half times within Group
IT, and two and one-half times within Group I. This
showed that the greater percentage of germination was
not due to an extremely high peak within a single
species but to larger germinations in 75 per cent of
all species. .

In 110 of the 170 planfings which germinated, maximum
germinations fell upon the first date of germination;
thirty-nine times the maximum germinations came after
the Tirst germination and twenty-one times there were
no maximum germinatiom. Of these twenty;one,plantings
which showed no maximum germination, eleven were found
in Group I, five in Grbup IT and fiwve in Group IEI.
From the results given 1t was noted that in the ten
species showing germination four species in Group I,
and two each in Groups II and III showed no peaks in
germination during the ten months. On the other

hand, six species in Group I and eight each in Groups

IT and III showed peaks in germination during the

same time.
Generally speaking, germinatiom was very low in the
October plantings. This observation is in agreement

with Blake (19%5) in her study of prairie plants.
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A definite increase in gefminaﬁion was observed as a
result of seed scarification in four of the six Species
used,

Some seeds fail to germiﬁate under test conditions but

germinate readily under natural conditions.

It is concluded that:

(a) Seeds of these spéoies, in general, showed a
periodicity in germination with definite maxima
appearing in January, llarch, and ay and minima
in October, February, April and June (see Figure 11).

(b) Storage conditioned by continued cold or inter-
mittent freezing and thawing, favored increased
germination of the seeds in these species.

(e¢) Soarifioatioh had a favorable effect upon the

germination of a limited number of species.
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